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(54) EXHAUST SYSTEM OF INTERNAL COMBUSTION ENGINE

(57) In an exhaust system for an internal combustion
engine, an exhaust pipe is reliably bent and deformed
during vehicle rear collision while improving drainage
performance in the exhaust pipe in normal times. The
exhaust system 1 includes a second pipe 17 correspond-
ing to a downstream end part of an exhaust pipe 10
through which exhaust gas flows from an engine 2. The
second pipe 17 includes: a fragile part 30 as a starting

point of bending deformation of a tail pipe 13; and a par-
tition plate 20 vertically dividing the inside of the second
pipe 17 to form, under the partition plate 20, a lower pas-
sage 7 to flow water that accumulates in the exhaust pipe
10. The partition plate 20 is in a vicinity of the fragile part
30 and at a position not overlapping with the fragile part
30 in an axial direction of the second pipe 17.
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Description

Technical Field

[0001] The present invention relates to an exhaust sys-
tem of an internal combustion engine.

Background Art

[0002] In vehicles such as automobiles, an exhaust
pipe, through which exhaust gas from an engine flows,
is generally disposed in a lower part of a vehicle body so
as to extend to a vehicle rear part. Regarding such an
exhaust pipe, many structures have been proposed.
[0003] For example, under the condition that various
attempts have been executed, conventionally, to absorb
a shock at the time of a rear collision using a crush space
of a vehicle rear part, Patent Document 1 discloses en-
suring a shock absorbing stroke using an exhaust pipe
having a fragile part formed by a bending part or a bellows
part so that the exhaust pipe is easily bent at the time of
a rear collision, thus preventing the exhaust pipe from
obstructing deformation of the vehicle rear part.
[0004] Also, when the pressure of the exhaust gas is,
for example, reduced, water may accumulate in the ex-
haust pipe. Patent Document 2 discloses forming an ex-
haust passage and a drainage passage by disposing a
partition plate inside a pipe body downstream of a center
pipe (exhaust pipe), thus improving drainage perform-
ance.

Prior Art Documents

[0005] Patent Documents

Patent Document 1: JP 2010-215005 A
Patent Document 2: JP 2015-158149 A

Summary of the Invention

Problem to Be Solved by the Invention

[0006] Meanwhile, from the viewpoint of ensuring
shock absorbing stroke at the time of a rear collision, it
is preferable that the fragile part as disclosed in Patent
Document 1 is provided in a downstream end part of the
exhaust pipe. Also, from the viewpoint of smoothly dis-
charging exhaust gas and water from the downstream
end of the exhaust pipe, it is preferable that the partition
plate as disclosed in Patent Document 2 is also disposed
in the downstream end part of the exhaust pipe.
[0007] However, when the partition plate is disposed
inside the exhaust pipe, the section modulus of the ex-
haust pipe in a region where the partition plate is disposed
increases. Thus, in the above region, the exhaust pipe
is hardly bent and deformed. Accordingly, when both the
fragile part and the partition plate are disposed in the
downstream end part of the exhaust pipe, the partition

plate may prevent the exhaust pipe from being bent and
deformed with the fragile part as a starting point, depend-
ing on the positional relationship between the fragile part
and the partition plate. As a result, it is difficult to achieve
both important properties of the exhaust pipe, i.e. rear
collision adaptability and drainage performance.
[0008] The present invention was made in considera-
tion of the above problem, an object of which is to provide
a technique for reliably bending and deforming an ex-
haust pipe in an exhaust system of an internal combus-
tion engine at the time of a vehicle rear collision while
improving drainage performance in the exhaust pipe in
normal times.

Means for Solving the Problem

[0009] In order to achieve the above object, in the ex-
haust system for an internal combustion engine of the
present invention, the position of the partition plate inside
the exhaust pipe is adjusted so as to not prevent bending
deformation of the exhaust pipe.
[0010] Specifically, the present invention provides an
exhaust system for an internal combustion engine that
includes an exhaust pipe through which exhaust gas
flows from the internal combustion engine, in which the
exhaust pipe includes, in a downstream end part thereof:
a fragile part that serves as a starting point of bending
deformation of the exhaust pipe; and a partition plate that
divides an inside of the exhaust pipe into an upper portion
and a lower portion so as to form, under the partition
plate, a passage to flow water that accumulates in the
exhaust pipe.
[0011] The partition plate is disposed in a vicinity of the
fragile part and furthermore at a position not overlapping
with the fragile part in an axial direction of the exhaust
pipe.
[0012] In this configuration, the partition plate is dis-
posed in the downstream end part of the exhaust pipe
so that the inside of the exhaust pipe is divided into the
upper portion and the lower portion. Thus, a passage is
formed so as to flow water that accumulates in the ex-
haust pipe, which improves the drainage performance
inside the exhaust pipe in normal times.
[0013] In this way, the partition plate that functions to
increase the section modulus of the exhaust pipe and
the fragile part that serves as the starting point of the
bending deformation of the exhaust pipe are disposed
so as to not overlap with each other in the axial direction
of the exhaust pipe. Thus, it is possible to prevent the
partition plate from blocking the bending deformation of
the exhaust pipe. Furthermore, the partition plate that
functions to increase the section modulus of the exhaust
pipe is disposed in the vicinity of the fragile part, which
is likely to cause the stress concentration to the fragile
part. Accordingly, the exhaust pipe can be reliably bent
and deformed at the time of a vehicle rear collision. Thus,
at the time of the rear collision, the exhaust pipe can be
displaced downward, which serves to not only ensure
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shock absorbing stroke, but also to evacuate a main muf-
fler and the like in a lower region of the vehicle.
[0014] Also, in the above-described exhaust system,
it is preferable that the fragile part is constituted by a
recess part that is disposed downstream of the partition
plate and that is formed by making a dent in an upper
face of the exhaust pipe. Furthermore, it is preferable
that the partition plate includes: an upstream side part
that gradually inclines downward toward the down-
stream; and a downstream side part that gradually in-
clines upward toward the downstream, so that a cross-
sectional area of the passage in a center part is smaller
than the cross-sectional area in an upstream side and
the cross-sectional area in the downstream side, and it
is preferable that the recess part and the downstream
side part are formed so that a lower end of the recess
part does not protrude downward beyond a virtual exten-
sion surface of the downstream side part.
[0015] In this configuration, the fragile part is constitut-
ed by the recess part that is formed by making a dent in
the upper face of the exhaust pipe. Thus, the exhaust
pipe can be bent and deformed with the fragile part as
the starting point, by synergistic effects of: reduction in
the moment of inertia of area and the section modulus
of the exhaust pipe associated with decrease in the cross-
sectional area due to the recess part; and stress concen-
tration to the recess part.
[0016] The partition plate includes: the upstream side
part that gradually inclines downward toward the down-
stream; and the downstream side part that gradually in-
clines upward toward the downstream, so that the cross-
sectional area of the passage under the partition plate is
smaller, in the center part, than the cross-sectional area
in the upstream side and the cross-sectional area in the
downstream side. Thus, the flow rate of the exhaust gas
is increased in the passage, which promotes the exhaust
function and the drainage function at the downstream
end part of the exhaust pipe.
[0017] However, if the lower end of the recess part pro-
trudes downward beyond the virtual extension surface
the downstream side part, draining water and exhaust
gas that flow along the downstream side part gradually
inclining upward toward the downstream make contact
with the recess part. Thus, the drainage function is pre-
vented and the flow of the exhaust gas is disturbed, which
may lead to increase in the back pressure.
[0018] In this respect, in the present invention, the re-
cess part and the downstream side part are formed so
that the lower end of the recess part does not protrude
downward beyond the virtual extension surface of the
downstream side part. Thus, it is possible to prevent the
draining water and the exhaust gas that flow along the
downstream side part from making contact with the re-
cess part. In this way, the draining water and the exhaust
gas can smoothly flow, which prevents degradation of
the drainage function and also reduces increase in the
back pressure.
[0019] Also, in the above-described exhaust system,

it is preferable that the recess part and the downstream
side part are formed so that the lower end of the recess
part is substantially flush with the virtual extension sur-
face of the downstream side part.
[0020] In this configuration, the draining water and the
exhaust gas, which have flown to the recess part along
the downstream side part gradually inclining upward to-
ward the downstream, can further flow along the lower
end of the recess part that is set to be substantially flush
with the virtual extension surface of the downstream side
part. In other words, the lower end of the recess part can
be used as a guide part, thereby further improving the
drainage performance and the exhaust performance.
[0021] Also, in the above-described exhaust system,
it is preferable that the fragile part and the partition plate
are disposed in the exhaust pipe, at a portion that is con-
stituted by half pipes made by dividing a pipe into an
upper part and a lower part in a vertical direction.
[0022] In this configuration, for example, after attach-
ing the partition plate, by welding or the like, to the upper
half pipe having the recess part, the upper half pipe and
the lower half pipe are vertically bonded to each other.
In this way, it is possible to manufacture the exhaust pipe
having the fragile part and the partition plate easily and
accurately.

Effects of the Invention

[0023] As described above, with an exhaust system of
an internal combustion engine of the present invention,
an exhaust pipe is reliably bent and deformed at the time
of a vehicle rear collision and the like while drainage per-
formance in the exhaust pipe is improved in normal times.

Brief Description of the Drawings

[0024]

[FIG. 1]
FIG. 1 is a diagram schematically showing an ex-
haust system of an internal combustion engine ac-
cording to an embodiment of the present invention.
[FIG. 2]
FIG. 2 is a longitudinal sectional view schematically
showing a downstream end part of an exhaust pipe.
[FIG. 3]
FIGS. 3 are diagrams schematically showing, re-
spectively, the downstream end parts of the exhaust
pipe. FIG.3(a) is a cross-sectional view viewed from
arrow IIIa-III a in FIG.2. FIG. 3(b) is a cross-sectional
view viewed from arrow IIIb-IIIb in FIG.2. FIG.3(c) is
a cross-sectional view viewed from arrow IIIc-IIIc in
FIG.2. FIG.3(d) is a cross-sectional view viewed from
arrow IIId-IIId in FIG.2.
[FIG. 4]
FIG. 4 is a schematic diagram indicating a relation-
ship between a partition plate and a fragile part.
[FIG. 5]
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FIGS. 5 are schematic diagrams indicating deforma-
tion of the exhaust pipe at the time of a rear collision.
FIG. 5(a) is a diagram showing a state before the
deformation. FIG. 5(b) is a diagram showing a state
after the deformation.
[FIG. 6]
FIG. 6 is a schematic diagram indicating a relation-
ship between the partition plate and the fragile part
according to another embodiment.
[FIG. 7]
FIG. 7 is a schematic diagram indicating a relation-
ship between the partition plate and the fragile part
in a comparative example.

Modes for Carrying Out the Invention

[0025] Hereinafter, an embodiment to carry out the
present invention will be described with reference to the
drawings. Note that an arrow "UP" in FIGS. 1 to 7 indi-
cates an upside in the up-and-down direction, an arrow
"FR" in FIGS. 1, 2 and 4-7 indicates a front side in the
front-back direction of a vehicle, and an arrow "RH" in
FIG. 3 indicates a right side in a vehicle width direction.
Also, for the sake of visibility, the hatching showing the
cross section is omitted in FIGS. 2-4, 6 and 7.

-Overall Configuration-

[0026] FIG. 1 is a diagram schematically showing an
exhaust system 1 of an internal combustion engine ac-
cording to this embodiment. The exhaust system 1 ex-
tends in the front-back direction of a vehicle, and in-
cludes: an exhaust pipe 10 through which exhaust gas
flows from an engine (internal combustion engine) 2; a
catalytic converter 3 that purifies the exhaust gas; a sub
muffler 4 that reduces exhaust sound; and a main muffler
5. The exhaust pipe 10 includes: a front pipe 11 disposed
on a front side (upstream) in the front-back direction of
the vehicle; a center pipe disposed at a center in the front-
back direction of the vehicle (not shown); and a tail pipe
13 disposed on a back side (downstream) in the front-
back direction of the vehicle. An upstream end of the front
pipe 11 is connected to an exhaust manifold (not shown)
provided in the engine 2. The catalytic converter 3 and
the sub muffler 4 are interposed in the front pipe 11. The
tail pipe 13 is constituted by an upstream first pipe 15
and a downstream second pipe 17. A downstream end
of the second pipe 17 is connected to the main muffler 5.
[0027] Note that the second pipe 17 corresponds to a
"downstream end part of an exhaust pipe" in the claims.

-Partition Plate-

[0028] FIG. 2 is a longitudinal sectional view schemat-
ically showing a downstream end part of the exhaust pipe
10. FIGS. 3 are diagrams schematically showing, respec-
tively, the downstream end parts of the exhaust pipe 10.
FIG.3(a) is a cross-sectional view viewed from arrow IIIa-

IIIa in FIG.2. FIG. 3(b) is a cross-sectional view viewed
from arrow IIIb-IIIb in FIG.2. FIG.3(c) is a cross-sectional
view viewed from arrow IIIc-IIIc in FIG.2. FIG.3(d) is a
cross-sectional view viewed from arrow IIId-IIId in FIG.
2. In FIG. 2, only the second pipe 17 and a partition plate
20 are shown as cross-sections. The second pipe 17,
which corresponds to the downstream end part of the
exhaust pipe 10, is formed by an upper half pipe 17a and
a lower half pipe 17b, which respectively have shapes
made by dividing a pipe into upper and power two parts
in the vertical direction, as shown in FIG. 3. Thus, the
second pipe 17 is made by slightly overlapping the upper
half pipe 17a with the lower half pipe 17b so as to bond
the overlapped parts by welding. Accordingly, the second
pipe 17 is what is called a "hollow structure" by welding
the overlapped parts.
[0029] The partition plate 20 is disposed in the second
pipe 17 so as to divide the inside of the second pipe 17
into an upper portion and a lower portion, which forms
an upper passage 6 to flow the exhaust gas through the
upper side of the partition plate 20 and a lower passage
7 to flow the exhaust gas and accumulated water in the
exhaust pipe 10 through the lower side of the partition
plate 20.
[0030] As shown in FIGS. 3(a) to 3(c), the partition plate
20 is constituted by: bottom plate parts 21a, 22a and 23a;
vertical plate parts 21b, 22b and 23b extending upward,
respectively from both ends of the bottom plate parts 21a,
22a and 23a in the vehicle width direction; and flange
parts 21c, 22c and 23c extending outside, respectively
from top ends of the vertical plate parts 21b, 22b and 23b
in the vehicle width direction. Thus, the partition plate 20
is formed so as to have a substantially hat-like cross-
section in the axial direction of the second pipe 17. The
flange parts 21c, 22c and 23c of the partition plate 20 are
attached to the inner surface of the upper half pipe 17a,
and then the upper half pipe 17a is bonded to the lower
half pipe 17b. Thus, the partition plate 20 divides the in-
side of the second pipe 17 into the upper portion and the
lower portion.
[0031] In this partition plate 20, as shown in FIGS. 3(a)
to 3(c), the flow passage area of the lower passage 7
changes as the respective lengths of the vertical plate
parts 21b, 22b and 23b change. Specifically, the partition
plate 20 is constituted by: an upstream side part 21 in
which the bottom plate part 21a gradually inclines down-
ward toward the downstream due to the vertical plate
part 21b that gradually extends downward toward the
downstream; a center part 22 in which the vertical plate
part 22b and the bottom plate part 22a extend from the
back end of the upstream side part 21 toward the down-
stream without changing the length of the vertical plate
part 22b and the inclination of the bottom plate part 22a;
and a downstream side part 23 in which the bottom plate
part 23a gradually inclines upward toward the down-
stream due to the vertical plate part 23b that gradually
shortens upward toward the downstream, from the back
end of the center part 22. Thus, the cross-sectional area
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of the lower passage 7 in the center part is smaller than
the cross-sectional area in the upstream side and that in
the downstream side.
[0032] In this way, the cross-sectional area of the lower
passage 7 is reduced in the center part 22. Accordingly,
the exhaust gas flows from the upstream side part 21
into the center part 22 where the flow rate of the exhaust
gas is increased, and then is discharged through the
downstream side part 23 to the main muffler 5. Such in-
crease in the flow rate of the exhaust gas also promotes
drainage of the water that accumulates in the exhaust
pipe 10 to the main muffler 5. That is, in the exhaust
system 1 of the internal combustion engine according to
this embodiment, the partition plate 20 is disposed in the
second pipe 17 so as to form the lower passage 7 having
a narrowed part, which promotes the exhaust function
and the drainage function at the downstream end part of
the exhaust pipe 10.
[0033] As shown in FIG. 2, the inlet of the lower pas-
sage 7 is set to large while the inlet of the upper passage
6 is set to small due to the upstream side part 21 of the
partition plate 20. Thus, in normal times, the lower pas-
sage 7 functions as a main passage through which most
of the exhaust gas passes as indicated by the outlined
arrow in FIG. 2 while the upper passage 6 functions as
a sub passage. On the other hand, when the lower pas-
sage 7 is clogged with frozen water that has accumulated
in the exhaust pipe 10 in cold climates or the like, the
upper passage 6 functions as a main passage through
which most of the exhaust gas passes as indicated by
the black arrow in FIG. 2.

-Fragile Part-

[0034] Also as shown in FIG. 2, the second pipe 17 is
provided with a fragile part 30 that serves as a starting
point of bending deformation of the tail pipe 13. More
specifically, the fragile part 30 is constituted by a recess
part 31 that is disposed downstream of the partition plate
20 and that is formed by making a dent in the upper face
of the second pipe 17, as shown in FIG. 3(d).
[0035] Like this, by forming the fragile part 30 consti-
tuted by the recess part 31 in the second pipe 17, the
second pipe 17 (the tail pipe 13 including the second pipe
17) can be bent and deformed with the fragile part 30 as
the starting point at the time of a rear collision, by syner-
gistic effects of: reduction in the moment of inertia of area
and the section modulus of the second pipe 17 associ-
ated with decrease in the cross-sectional area due to the
recess part 31; and stress concentration to the recess
part 31. Thus, it is possible to ensure shock absorbing
stroke at the time of a rear collision.

-Relationship between Partition Plate and Fragile Part-

[0036] Meanwhile, when the partition plate 20 is dis-
posed inside the second pipe 17, the section modulus of
the second pipe 17 increases and the second pipe 17 is

hardly bent and deformed. Accordingly, when the second
pipe 17 is provided with both the fragile part 30 for easily
bending the second pipe 17 and the partition plate 20 for
preventing the second pipe 17 from bending, the partition
plate 20 may prevent the second pipe 17 from being bent
and deformed with the fragile part 30 as the starting point
at the time of a rear collision, depending on the positional
relationship between the fragile part 30 and the partition
plate 20, more specifically, in the state in which the fragile
part 30 and the partition plate 20 are overlapped with
each other.
[0037] Also, even when the partition plate 20 does not
prevent the bending deformation caused by the fragile
part 30, if a lower end 131a of a recess part 131 consti-
tuting a fragile part 130 protrudes, as shown in FIG. 7,
downward beyond a virtual extension surface 125 of a
downstream side part 123 of a partition plate 120, drain-
ing water and exhaust gas that flow along the down-
stream side part 123 gradually inclining upward toward
the downstream make contact with the recess part 131
as indicated by the outlined arrow in FIG. 7. Thus, the
drainage function is prevented and the flow of the exhaust
gas is disturbed, which may lead to increase in the back
pressure.
[0038] In the exhaust system 1 of the internal combus-
tion engine according to this embodiment, the position
of the partition plate 20 inside the second pipe 17 is ad-
justed so as to not prevent the bending deformation of
the second pipe 17 and further to not prevent the drainage
function and the exhaust function. Specifically, in the ex-
haust system 1 of the internal combustion engine accord-
ing to this embodiment, the partition plate 20 is disposed
in the vicinity of the recess part 31 constituting the fragile
part 30 and furthermore at a position not overlapping with
the recess part 31 in the axial direction of the second
pipe 17. Furthermore, the recess part 31 and the down-
stream side part 23 are formed so that a lower end 31a
of the recess part 31 is substantially flush with a virtual
extension surface 25 of the downstream side part 23 of
the partition plate 20.
[0039] FIG. 4 is a schematic diagram indicating a re-
lationship between the partition plate 20 and the fragile
part 30. FIGS. 5 are schematic diagrams indicating the
deformation of the tail pipe 13 at the time of a rear colli-
sion. FIG. 5(a) is a diagram showing a state before the
deformation. FIG. 5(b) is a diagram showing a state after
the deformation. The reference numeral 40 in FIGS. 5
shows the outline of a vehicle body.
[0040] In the exhaust system 1 of the internal combus-
tion engine according to this embodiment, the recess part
31 is disposed between the partition plate 20 and the
main muffler 5, as shown in FIG. 4. In the second pipe
17, a region A in which the partition plate 20 is disposed
and a region B in which the recess part 31 is disposed
have a positional relationship in which the region A and
the region B are not overlapped with each other in the
axial direction of the second pipe 17.
[0041] In this way, the partition plate 20 that functions
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to increase the section modulus of the second pipe 17
and the fragile part 30 (the recess part 31) that serves
as the starting point of the bending deformation of the
second pipe 17 are disposed so as to not overlap with
each other in the axial direction of the second pipe 17.
Thus, it is possible to prevent the partition plate 20 from
blocking the bending deformation of the second pipe 17.
Furthermore, the partition plate 20 that functions to in-
crease the section modulus of the second pipe 17 is dis-
posed in the vicinity of the fragile part 30, which causes
the stress concentration to the fragile part 30. Accord-
ingly, the tail pipe 13 including the second pipe 17 can
be reliably bent and deformed at the time of a vehicle
rear collision. Thus, at the time of the rear collision when
a load is applied to the vehicle rear part from the back
as indicated by the outlined arrow in FIG. 5(a), it is pos-
sible to reliably bend and deform the second pipe 17 with
the fragile part 30 as the starting point, as shown in FIG.
5(b), so that the tail pipe 13 including the second pipe 17
is displaced downward. Therefore, the tail pipe 13 does
not prevent the deformation of the vehicle rear part, which
serves to not only ensure shock absorbing stroke, but
also to evacuate the main muffler 5 in the lower region
of the vehicle.
[0042] In the exhaust system 1 of the internal combus-
tion engine according to this embodiment, the recess part
31 and the downstream side part 23 are formed so that
the lower end 31a of the recess part 31 is substantially
flush with the virtual extension surface 25 of the down-
stream side part 23 (more precisely, the virtual extension
surface 25 of the rear surface of the downstream side
part 23) of the partition plate 20. Thus, it is possible to
prevent the draining water and the exhaust gas that flow
along the rear surface of the downstream side part 23
from making contact with the recess part 31 (more pre-
cisely, the part of the recess part 31 other than the lower
end 31a). In this way, the draining water and the exhaust
gas can smoothly flow, which prevents degradation of
the drainage function and also reduces increase in the
back pressure.
[0043] In addition to the above, the draining water and
the exhaust gas that have flown to the recess part 31
along the rear surface of the downstream side part 23
can further flow along the lower end 31a of the recess
part 31 that is set to be substantially flush with the virtual
extension surface 25 of the downstream side part 23 as
indicated by the outlined arrow in FIG. 4. In other words,
the lower end 31a of the recess part 31 can be used as
a guide part, thereby further improving the drainage per-
formance and the exhaust performance.
[0044] Providing the recess part 31 and the down-
stream side part 23 in the second pipe 17 requires high
accuracy, in the case where the lower end 31a of the
recess part 31 should be substantially flush with the vir-
tual extension surface 25 of the downstream side part
23. However, in this embodiment, the second pipe 17 is
formed by the half pipe 17a and the half pipe 17b, which
respectively have shapes made by dividing a pipe into

upper and lower two parts in the vertical direction. Thus,
for example, after attaching the partition plate 20, by
welding or the like, to the upper half pipe 17a having the
recess part 31, the upper half pipe 17a and the lower half
pipe 17b are vertically bonded to each other. In this way,
it is possible to manufacture the second pipe 17 having
the partition plate 20 and the fragile part 30 easily and
accurately.

(Other Embodiments)

[0045] The present invention is not limited to the above
embodiment and may be embodied in various other
forms without departing from the gist or essential char-
acteristics thereof.
[0046] In the above embodiment, the recess part 31
and the downstream side part 23 are formed so that the
lower end 31a of the recess part 31 is substantially flush
with the virtual extension surface 25 of the downstream
side part 23. However, the present invention is not limited
thereto, provided that the lower end 31a of the recess
part 31 does not protrude downward beyond the virtual
extension surface 25 of the downstream side part 23. As
shown in FIG. 6, the recess part 31 and the downstream
side part 23 may be formed so that the lower end 31a of
the recess part 31 is above the virtual extension surface
25. In this case also, it is possible to ensure the smooth
flow of the draining water and the exhaust gas by pre-
venting the draining water and the exhaust gas, which
flow along the rear surface of the downstream side part
23, from making contact with the recess part 31, although
a flow guide effect by the lower end 31a of the recess
part 31 cannot be expected.
[0047] Also, in the above embodiment, the fragile part
30 is constituted by the recess part 31. However, the
present invention is not limited thereto, provided that the
fragile part 30 serves as the starting point of the bending
deformation of the tail pipe 13 (the second pipe 17) at
the time of a rear collision. For example, the fragile part
30 may be constituted by a bending part or a bellows part.
[0048] Furthermore, in the above embodiment, the
downstream side part 23 of the partition plate 20 inclines
linearly. However, the present invention is not limited
thereto, provided that the downstream side part 23 of the
partition plate 20 gradually inclines upward toward the
downstream and that the lower end 31a of the recess
part 31 does not protrude downward beyond the virtual
extension surface 25 of the downstream side part 23. For
example, the downstream side part 23 of the partition
plate 20 may be curved so as to have an arc shape that
protrudes downward.
[0049] As described above, the above embodiment is
to be considered in all respects as illustrative and not
limiting. Furthermore, all modifications and changes that
come within the meaning and range of equivalency of
the claims are intended to be embraced therein.
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Industrial Applicability

[0050] With the present invention, an exhaust pipe can
be reliably bent and deformed at the time of a vehicle
rear collision while drainage performance in the exhaust
pipe is improved in normal times. Thus, the present in-
vention can be suitably applied to an exhaust system of
an internal combustion engine.

Description of reference Numerals

[0051]

1 Exhaust system
2 Engine (internal combustion engine)
7 Lower passage (passage)
10 Exhaust pipe
17 Second pipe (downstream end part)
17a Upper half pipe
17b Lower half pipe
20 Partition plate
21 Upstream side part
23 Downstream side part
25 Virtual extension surface
30 Fragile part
31 Recess part
31a Lower end

Claims

1. An exhaust system (1) for an internal combustion
engine (2), comprising an exhaust pipe (10) through
which exhaust gas flows from the internal combus-
tion engine (2), the exhaust pipe (10) including, in a
downstream end part (17) thereof: a fragile part (30)
that serves as a starting point of bending deformation
of the exhaust pipe (10); and a partition plate (20)
that divides an inside of the exhaust pipe (10) into
an upper portion and a lower portion so as to form,
under the partition plate (20), a passage (7) to flow
water that accumulates in the exhaust pipe (10),
wherein the partition plate (20) is disposed in a vi-
cinity of the fragile part (30) and furthermore at a
position not overlapping with the fragile part (30) in
an axial direction of the exhaust pipe (10).

2. The exhaust system (1) for an internal combustion
engine according to claim 1,
wherein the fragile part (30) is constituted by a recess
part (31) that is disposed downstream of the partition
plate (20) and that is formed by making a dent in an
upper face of the exhaust pipe (10),
wherein the partition plate includes (20): an up-
stream side part (21) that gradually inclines down-
ward toward the downstream; and a downstream
side part (23) that gradually inclines upward toward
the downstream, so that a cross-sectional area of

the passage (7) in a center part is smaller than the
cross-sectional area in an upstream side and the
cross-sectional area in the downstream side, and
wherein the recess part (31) and the downstream
side part (23) are formed so that a lower end of the
recess part (31) does not protrude downward beyond
a virtual extension surface (25) of the downstream
side part (23).

3. The exhaust system (1) for an internal combustion
engine according to claim 2,
wherein the recess part (31) and the downstream
side part (23) are formed so that the lower end of the
recess part (31) is substantially flush with the virtual
extension surface (25) of the downstream side part
(23).

4. The exhaust system (1) for an internal combustion
engine according to any one of claims 1 to 3,
wherein the fragile part (30) and the partition plate
(20) are disposed in the exhaust pipe (10), at a por-
tion that is constituted by half pipes (17a, 17b) made
by dividing a pipe into an upper part and a lower part
in a vertical direction.
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